Introduction
Conservation systems play a significant role in improving soil and water quality. Management of crop residue and soil organic matter is of primary importance in maintaining soil productivity and in minimizing agricultural impacts on the environment. Conservation systems utilize tillage practices that are defined by the percent of residue cover left on the soil surface, such as ridgetillage, strip-tillage, and minimum-tillage. These tillage systems and no-tillage each accounted for one-third of Iowa' s corn (Zea mays L) and soybean (Glycine max L Merr.) cropland in production according to a survey conducted by the Iowa Residue Management Partnership (IRMP) in I999 (IRMP, 2000) . The IRMP survey indicated the need for improvements in adopting conservation systems. According to a Conservation Technology Information Center survey (2002) , in Iowa notillage, conservation tillage , reduced tillage , and conventional tillage all remained constant over a five year period from 1997 to 2002 (Tables 1 and 2 ). Meanwhile over the same five years reduced and conventional tillage in the Midwest and United States remained constant, but there was a shift from conservation tillage to no-tillage. Tillage System Impact on Soil and Water Quality Some problems associated with conventional tillage systems are soil quality and water quality, because of soil organic matter degradation as well as significant increases in chemical and soil losses into lakes and streams. An additional 31 waterbodies have been added to the 303d impaired waterbodies list from 1998 to 2002 , raising the total number to approximately 188 impaired lakes, rivers, and streams across Iowa. Sediment entering lakes, rivers, and streams throughout Iowa continues to be a significant impairment to surface water quality. However, sediment is not the only non-point source pollutant causing waterbody impairments. In addition to sediment, nitrogen and phosphorus nutrient loading are also significant contaminants of surface water. Polluted surface water decreases populations of desirable fish species directly and degrades aquatic habitats due to sediment accumulation, turbidity, and reduced oxygen.
Conventional tillage can lead to significant increases in soil erosion and destruction of soil structure, increasing surface runoff. Unlike conventional tillage, it is well documented that conservation systems significantly reduce surface runoff due to crop residue cover (Chichester and Richardson, 1992 ; Fawcett and Towery, 2002 ; Mickelson et al. , 200 1) . Compared to conventional tillage systems, conservation tillage has a significant contribution in improving soil and water quality (Baker and Laflen, 1983) , lowering input costs, and reducing labor needs (Tebrugge and During, 1999) . However, conservation tillage systems need to be evaluated in terms of their impacts on crop response to nutrient management, soil carbon change, as well as other soil quality indicators and the improvement of wildlife habitat.
Tillage and Cropping System Effect on Soil Organic Matter
Tillage and cropping systems can have significant impact on changing soil organic matter. As a result of high intensity tillage , soil organic matter is degraded due to increased oxidation of plant residue on the soil surface and organic matter within the soil. Increased oxidation of organic matter is caused by the injection of oxygen during the tillage process and the release of carbon dioxide to the air due to fracturing the soil (Reicosky and Lindstrom, 1993) . Decreases in soil carbon as a result of intensive tillage practices are well documented by Haas et al. (1957) and Greenland and Nye (1959) . A decrease in soil organic matter as a result of intensive tillage practices is more pronounced in soils that have high organic matter. Even soils with high organic matter content can have an increase in soil carbon by using a combination of conservation tillage and intensive cropping frequencies and cover crops (Bruce et al. , 1995; Reeves and Wood, 1994; Wood et al., 1991) .
Conservation tillage practices can minimize the rapid breakdown of plant residues, reduce C0 2 emission, and reduce the production of inorganic dissolved nitrogen (nitrate and ammonium) in soil. When conventional tillage is replaced by conservation tillage, both C0 2 emissions from soil and N-uptake by crops are reduced. Soil organic carbon (SOC) content is enhanced by reductions in C0 2 emission, but the reduction inN-uptake results in reduced residue production and lower organic C storage in soils. Also, it was found that reducing tillage significantly decreases SOC loss from soils with high organic matter content.
The Morrow plots at the University of Illinois were established in 1876 to study the yield effects of crop rotations and fertilization (Table 3) . Crop sequences (in a single replication) were: continuous corn, corn-oats, and corn-oats-clover, with and without added manure, lime, and rock phosphate (Stauffer, et al. , 1940) . At the Morrow plots the results show that continuous corn plots with no fertilizer decreased soil organic matter (SOM) content by 45.6% in 55 years as compared with the adjacent sod. Neither the cropping system nor the soil treatment had much effect on soil organic carbon below a 9 inch soil depth. Van Bavel and Schaller (1950) had similar results when comparing a corn-oats-meadow rotation with a continuous corn system in Iowa (Fig. 1) . The continuous corn system showed a higher rate of soil carbon decline, from 3.3% to 2.5% from 1932-48. The corn-oats-meadow rotation declined only slightly, from 3.5% to 3.4% over the same period.
The adoption of conservation tillage systems and intensive crop rotations into management systems can promote carbon sequestration in the soil and subsequently can be translated into ancillary benefits of improving soil productivity, soil quality, water quality, and ultimately prolonging the sustainability of our natural resources. Table 3 . Changes in organic carbon content in Morrow plots, 1876-1940, University of Illinois (Stauffer et al., 1940) . ... 
.-----------------------------------------------------------

Facts and Perceptions Regarding Conservation Tillage Systems
In addition to the advantages conservation tillage systems possess, there are perceptions and factual concerns regarding conservation tillage systems, particularly no-tillage. One of the main concerns among producers is the perception that no-tillage will reduce yields due to cool, wet conditions early in the spring, particularly in poorly drained soils (Uri, 2000) . It is documented that no-tillage results in slower seed emergence and plant development than conventional tillage systems (Erbach et al., 1992; Kaspar et al., 1990; Licht and Al-Kaisi, 2004) due to increased crop residue (Figure 2 ). This increased crop residue on the soil surface from no-tillage impedes soil warming, especially for poorly drained soils. It has also been reported that no-tillage corn yields can be reduced compared to conventional tillage (Erbach et al., 1992; Vyn and Raimbault, 1993) . Alternatively, research studies in Iowa have indicated no yield reduction with no-tillage compared to conventional or reduced tillage systems (Table 4 ) (Licht and Al-Kaisi, 2004; Tapela and Colvin, 2002 ). Means within the same column followed by the same letter are not significantly different according to a protected Fisher's LSD 10051
Conservation Practice Programs
The Conservation Securities Program (CSP) is a voluntary program that supports and promotes stewardship of agricultural land by providing financial incentives to producers who implement conservation practices for maintaining and enhancing natural resources. Conservation Securities Program identifies certain criteria to evaluate the effectiveness of conservation practices in the enhancement of wildlife habitat, soil management, nutrient management, pest management, grazing management, and energy management.
Carbon crediting is another benefit currently being explored to pay farmers for implementing conservation practices. The payment amount depends on the type of conservation practices and cropping systems. Iowa Farm Bureau is the national aggregator wh o facilitates or links the pool of farmers interested in selling carbon credits within the main organization known as Chicago Climate Exchange. The Chicago Climate Exchange, then contracts the total volume of carbon credits with different industries interested in purchasing carbon credits to offset their C0 2 emissions or meet their C0 2 emissions requirements.
Summary
Due to the challenges agricultural producers are facing in achieving environmental goals the move towards lower intensity tillage systems and conservation minded cropping systems must be considered. Changing to lower intensity tillage systems such as, no-tillage and strip-tillage greatly increases the amount of plant residue remaining on the soil surface to protect otherwise vulnerable soil particles. Additionally, lower intensity tillage systems improve soil quality and productivity, and other environmental benefits that will provide opportunities for farmers participate in conservation programs, such as, CSP and Carbon Credit. While moving from an intensive tillage system to a less intensive system is a start to achieve environmental goals, onfarm alternative cropping systems need to be explored to have an impact in improving soil and water quality The use of buffer strips and riparian areas within row crops fields is an important management aspect that needs to be emphasized. Cover crops and other conservation practices can effectively reduce the amount of sediment and nutrient loading into the lakes, rivers, and streams of Iowa. Changes in farming systems (i.e. tillage and cropping systems) require a strong commitment from producers along with strong support from the State of Iowa.
